Human lung microRNA profiling in pulmonary arterial hypertension secondary to congenital heart defect.
Although several microRNAs were reported to play essential roles in pulmonary artery hypertension due to hypoxia or monocrotaline, their potential role in pulmonary arterial hypertension secondary to congenital heart disease is largely unknown. This study aimed to indentify microRNAs implicated in pulmonary arterial hypertension secondary to congenital heart disease in children. Using microRNAs microarray, we profiled the microRNAs in the lung specimen from 12 congenital heart disease patients, (6 with pulmonary arterial hypertension and the others without). We validated the microRNAs expression using RT-PCR experiments. Then, we predicted the target genes of the promising microRNAs by bioinformatical analysis and verified its regulating role by luciferase assay and western blot experiments. All the 12 patients were uneventfully recovered from cardiac surgery. Comparing to the non-pulmonary arterial hypertension lung tissue, 62 microRNAs were significantly up-regulated and 12 were significantly de-regulated in the pulmonary arterial hypertension lung tissue. Among them 27 microRNAs reached P values ≤ 0.05, we validated the up-regulation of microRNA-27b by RT-PCR experiments and found the expression level of microRNA-27b was correlated with preoperative mean pulmonary arterial pressure. In vitro, overexpression of microRNA-27b decreased the protein expression of NOTCH1 and significantly reduced luciferase activity. The current study revealed for the first time that microRNAs may be important regulators in pulmonary arterial hypertension secondary to congenital heart disease, and demonstrated the correlation between microRNA-27b and pulmonary arterial hypertension with the implication of NOTCH1.